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Supplementary Methods
Window-based SNV similarity (WSS) analysis. 
	In this study, we used a WHA tool, which was modified from our previous tool, called WSS. For the WSS analysis, sequence reads from each sample were aligned to the 93 microbial reference genomes which were previously established based on the HMP dataset [1, 2] using the Burrows-Wheeler aligner (BWA) tool [3]. Each sample was analyzed for multi-sample SNVs relative to the provided reference genome using the Genome Analysis Toolkit (GATK) [4]. The resulting multi-sample Variant Call Format (VCF) files were utilized for pairwise comparisons between all possible pairs of samples. This was done to determine the overall genome-wide SNV similarity for each microbial species. Samples with sequence coverage below 30% and sequence depth less than 3.5 against their given reference genome were excluded from the pairwise comparisons [1, 5-11]. In order to identify related strains, the WSS score was compared to a previously established cut-off value from our earlier study. (For related strain pairs: WSS score>cut-off; for unrelated strain pairs: WSS score<cut-off) [1,12]. 
	In WSS, a window is defined as similar if the SNV pattern is exactly the same between compared two samples or no SNV is present in both samples. Good (usable) windows are defined when each window had more than 50% of the bases having a satisfied coverage and depth value compared to cut-off values.  
Window-based HERV Alignment (WHA) analysis. 
	In this study, we developed the Window-based HERV Alignment (WHA) analysis. Compared to the WSS, we replace the reference genomes from microbes with 3200 HERV loci. We also added new codes that can cluster cell-type specific hashtags and then filter the selected cell-type related sequence reads for pre-processing. Then, the same alignment tool was used to map HERV reference loci with different minimum percent matches, 99%. Each window size was adjusted from 100 base pairs to 50 base pairs, sequence depth cut-off was adjusted from 5 to 3, and a new cut-off value (total good/usable windows >8 representing at least 400 base pairs of DNA sequence) to identify positive HERV loci.   
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